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V 1 . A method of data transfer between a source port and 
a destination port of a transfer controller with plural ports, 
said m&thod comprising the steps of: 

in\response to a data transfer request, querying said 
destination port to determine if said destination port is 
capable oft receiving data of a predetermined size; 

if said destination port is not capable of receiving 
data, waiting until said destination port is capable of 
receiving datA 

if said destination port is capable of receiving data, 
reading data of sadd predetermined size from said source port 
and transferring said read data to said destination port. 

2. The method ofVclaim 1, wherein each port includes at 
least one write reservation station, said method wherein: 

said step of queryingV said destination port includes: 

determining whethex any write reservation station 

of said destination port has not been allocated for 

receipt of data, and \ 

if at least one write Reservation is not allocated 

for receipt of data, determining said destination port 

can receive data and allocating a write reservation 

station for receipt of data. \ 

3. The method of claim 2, further \omprising : 
transferring data from a write reservation station 

storing data to be transferred to an application unit coupled 




TI-26019 



6/29/99 



to said destination port at a data t/ransfer rate of said 
application unit; and 

disallocating said write reservation station upon 
transfer of data to said application unit . 



4. The method of claim 2, wherein: 

said step of allocating a/ write reservation station 
includes storing a data identifier corresponding to said write 
reservation station; and jj 

said step of transferring said read data to said 
destination port includes stating said read data in a write 
reservation station having a pata identifier corresponding to 
said read data. 



5. The method of claim 1, further comprising: 
while waiting until ^aid destination port is capable of 

receiving data 

determining iff a second data transfer is pending 
between said sourcf port and a second destination port, 
and 

if a second /data transfer is pending, servicing 

said second data transfer, 

1/ 

6. The method of claim 5, /wherein: 

said step of servicing saick/second data transfer includes 
querying said second deB^pation port to determine if 
said second destination port |4 /capable of receiving data of 
said predetermined size; 
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if said second destination / port is not capable of 
receiving data, waiting until saic/ second destination port is 
capable of receiving data, 



if said second destinatio 
data, reading data of said pred 



Jort is capable of receiving 
zermined size from said source 



port and transferring said/ read data to said second 
destination port. / 

7. A data transfer controller comprising: 
a request queue controller /receiving, prioritizing and 
dispatching data transfer requests, each data transfer request 
specifying a data source, a yaata destination and a data 
quantity to be transferred; 

a data transfer hub connected to request queue controller 
effecting dispatched data transfer requests; 

a plurality of ports,/ each of said plurality of ports 
having an interior interface connected to said data transfer 
hub and an exterior interface configured for an external 
memory/device expected yco be connected to said port, said 
interior interface and/ said exterior interface operatively 
connected for data transfer therebetween; and 

said data transfer hub controlling data transfer from a 
source port corresponding to said data source to a destination 
port corresponding /to said data destination in a quantity 
corresponding to s4id data quantity to be transferred of a 
currently executing data transfer request, said data transfer 
hub further cont/olling said source port and said destination 
port to 
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in response to a data transfer request, query said 
destination port to determine if /said destination port is 
capable of receiving data of a predetermined size; 

if said destination pojrt is not capable of 
receiving data, waiting until/ said destination port is 
capable of receiving data, 

if said destination poft is capable of receiving 
data, reading data of said predetermined size from said 
source port and transferring said read data to said 
destination port. 

8. The data transfer controller of claim 7, wherein: 
each port includes at l^ast one write reservation station 

for storing data prior to/ transfer to said corresponding 
external memory /device ; 

said data transfer/ hub further 
destination port to 

determine whether any write reservation station of 

said destination pyort has not been allocated for receipt 

of data, and 

if at least/ one write reservation is not allocated 
for receipt of /data, determining said destination port 
can receive d£ta and allocating a write reservation 
station for receipt of data. 

9. The dat/a transfer controller of claim 8, wherein: 
said data/ transfer hub further controlling said 

destination por/t to 



controlling said 
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transfer data from a write reservation station to 
said corresponding external memory/device at a data 
transfer rate of said external memory/device, and 

disallocating said write reservation station upon 
transfer of data from said wriye reservation station to 
said external memory/device. / 

10. The data transfer controller of claim 8, wherein: 
each of said plurality of/ hubs further includes an 

identifier register corresponding to each write reservation 
station; and / 

said data transfer hubf further controlling said 
destination port to / 

allocate a write reservation station by writing 

identifier data in said corresponding identifier 

register, and / 

store said read data in a write reservation station 

having a corresponding identifier stored in said 

identifier register / corresponding to said write 

reservation station. / 

11. The data transfer controller of claim 1, wherein: 
said data transfer controller further capable of 

servicing a second transfer request between said source port 
and a second destinati/on port while waiting until said 
destination port is capable of receiving data. 




12. The data transfer re 
said data transfer contii 
second destination port to If 



est of claim 11, 
Ler further cont 



wherein: 
rolling said 
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4 - query said second destination port to determine if 

5 said second destination port iys capable of receiving data 

6 of said predetermined size; 

7 if said second destination port is not capable of 

8 receiving data, waiting^ /tmtil said second destination 

9 port is capable of receMpg data, 

10 if said second destination port is capable of 

11 receiving data, reading data of said predetermined size 

12 from said source port ind transferring said read data to 

13 said second destination port. 
14 

I, 13. A data processing system obmprising: 

,L2 a plurality of data processors, each data processor 

3 capable of generating a data tran/fer request; 

4 a request queue controller connected to said plurality of 

5 data processors, said request/ queue controller receiving, 

6 prioritizing and dispatching d/ta transfer requests, each data 

7 transfer request specifying d data source, a data destination 

8 and a data quantity to be transferred; 

9 a data transfer hub c/nnected to request queue controller 

10 effecting dispatched data* transfer requests; 

11 a plurality of po/ts, each of said plurality of ports 

12 having an interior interface connected to said data transfer 

13 hub identically configured for each port and an exterior 

14 interface configured/ for an external memory/device expected to 

15 be connected to said port, said interior interface and said 

16 exterior interfage operatively connected for data transfer 

17 therebetween; anj^ 

18 said data /transfer hub controlling data transfer from a 

19 source port corresponding to said data source to a destination 
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20 port corresponding to said data destination in a quantity 

21 corresponding to said data quantity to be transferred of a 

22 currently executing data transfer request, said data transfer 

23 hub further controlling said source port and said destination 

24 port to / 

25 in response to a data transfer request, query said 

26 destination port to determine if said destination port is 

27 capable of receiving data/of a predetermined size; 

28 if said destination port is not capable of 

29 receiving data, waiting/ until said destination port is 

30 capable of receiving data, 

31 if said destination port is capable of receiving 

32 data, reading data of said predetermined size from said 

33 source port and transferring said read data to said 

34 destination port. / 

35 / 

1 14. The data processing system of claim 13, wherein: 

2 each port includes at least one write reservation station 

3 for storing data prior to transfer to said corresponding 

4 external memory/devLce; 

5 said data transfer hub further controlling said 

6 destination port tp 

7 determine whether any write reservation station of 

8 said destination port has not been allocated for receipt 

9 of data, anp 

10 if at/least one write reservation is not allocated 

11 for receipt of data, determining said destination port 

12 can receive data and allocating a write reservation 

13 station yior receipt of data. 

14 / 
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15. The data processing system pi claim 14, wherein: 
said data transfer hub fur/her controlling said 

destination port to 

transfer data from a writhe reservation station to 
said corresponding external /memory/device at a data 
transfer rate of said external memory/device, and 

disallocate said write! reservation station upon 
transfer of data from said yrite reservation station to 
said external memory/device 

16. The data processing System of claim 14, wherein: 
each of said plurality /of hubs further includes an 

identifier register correspor/ding to each write reservation 
station; and 

said data transfer /hub further controlling said 
destination port to 

allocate a writ^ reservation station by writing 
identifier data in/ said corresponding identifier 
register, and 

store said read' data in a write reservation station 
having a corresponding identifier stored in said 
identifier regisuer corresponding to said write 
reservation station . 

17. The data processing system of claim 13, wherein: 
said data transfer controller further capable of 

servicing a second transfer request between said source port 
and a second destination port while waiting until said 
destination port is/ capable of receiving data. 
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1 L8. The data processing system of claim 17, wherein: 

2 said data transfer controller further controlling said 

3 second destination port to / 

4 query said second destination port to determine if 

5 said second destination po/t is capable of receiving data 

6 of said predetermined 

7 if said second destination port is not capable of 

8 receiving data, waiting until said second destination 

9 port is capable of receiving data, 

10 if said second destination port is capable of 

11 receiving data, reading data of said predetermined size 

12 from said source pprt and transferring said read data to 

13 said second destination port. 

1 19. The data processing system/of claim 13, further 

2 comprising: / 

3 a system memory connected to predetermined one of said 

4 plurality of ports; and / 

5 wherein each of said /data processors includes an 

6 instruction cache for temporarily storing program instructions 

7 controlling said data /processor, said data processor 

8 generating a data transfer for program cache fill from said 

9 system memory upon a/ read access miss to said instruction 

10 cache. / 

11 / 

1 20. The data processing system of claim 13, further 

2 comprising: / 

3 a system memory connected to a predetermined one of said 

4 plurality/of ports; and 
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wherein each of said data processors includes a data 
cache for temporarily storing data employed by said data 
processor, said data processor generati/g a data transfer for 
data cache fill from said system mem/ry upon a read access 

/ 

/ 



miss to said data cache, 



21. The data processing system of claim 13, further 
comprising : 

a system memory connected tfi a predetermined one of said 
plurality of ports; and 

wherein each of said da/ta processors includes a data 
cache for temporarily storing data employed by said data 
processor, said data process/br generating a data transfer for 
data writeback to said syst/m memory upon a write miss to said 
data cache. 

22. The data processing system of claim 13, further 
comprising : 

a system memory dbnnected to a predetermined one of said 
plurality of ports; and 

wherein each qff said data processors includes a data 
cache for temporarily storing data employed by said data 
processor, said da/ta processor generating a data transfer for 
write data allocation from said system memory to said data 
cache upon a wryte miss to said data cache. 

23. The /data processing system of claim 13, further 
comprising : 

a systefo memory connected to a predetermined one of said 
plurality af ports; and 
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wherein each of said data processors includes a data 
cache for temporarily storing data employed by said data 
processor, said data processor generating a data transfer for 
data writeback to said system /memory upon eviction of dirty 
data from said data cache. 

24. The data processing system of claim 13, wherein: 
said plurality of da/ta processors, said request queue 

controller, said data transfer hub and said plurality of ports 
are disposed on a single? integrated circuit. 

25. The data p^fecessing system of claim 13, further 
comprising : 

a data memory /having a data transfer bandwidth on the 
same order as a dat/4 transfer bandwidth of said data transfer 
hub; 

a second po£t connected to said data transfer hub and 
said data memory; and 

said data/transfer hub further controlling said source 
port and said/destination port to not query said second port 
to determine /if said destination port is capable of receiving 
data of a /predetermined size if said second port is a 
destination port of a transfer request. 
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